Objective: Prior studies suggest inviting patients to read their visit notes (OpenNotes) has important benefits for patient engagement. We utilized survey data to investigate our hypothesis that patients who read more notes would report greater shared decision making (SDM). Materials and Methods: Our survey focused on the safety and quality implications of OpenNotes. 24 722 patients at an urban healthcare organization were invited to complete the survey, which included an item assessing the number of notes read and the CollaboRATE scale to measure SDM. We used log-binomial regression to estimate the relative probability of top CollaboRATE scores across number of notes read while controlling for several covariates. Results: 6913 patients responded (28% response rate). Patients reading 4þ clinical notes in the past 12 months were 17% more likely to have top CollaboRATE scores when compared to patients who had not read a note in the previous 12 months (RR: 1.17, 95%CI: 1.04-1.32). Discussion: There is a clear relationship between what SDM requires and the transparency OpenNotes provides. Access to clinicians' notes can support the SDM model, which relies on efficient information exchange between clinicians and well-informed patients. Conclusion: Our study showed evidence of a relationship between note reading and perceived SDM. Implementation of SDM is likely to expand, given its association with improved patient satisfaction, adherence, and medical decision making. Findings from this study highlight OpenNotes as a policy that institutions can implement as a facilitator of SDM and a manifestation of their commitment to patient autonomy and transparency.
INTRODUCTION
Medical care has become increasingly complex, and patients are routinely asked to choose from an array of treatment options. Shared decision making (SDM) provides clinicians and patients with a method of integrating clinical expertise with patient preferences and goals to come to an informed treatment decision. 1 In their paper outlining a model for implementing SDM in clinical practice, Elwyn et al. eloquently describe SDM as a practice that:
"At its core, (SDM) rests on accepting that individual self-determination is a desirable goal and that clinicians need to support patients to achieve this goal, wherever feasible. Self-determination in the context of SDM does not mean that individuals are abandoned. SDM recognizes the need to support autonomy by building good relationships, respecting both individual competence and interdependence on others."
In order to confer agency to patients, clinicians must help patients participate in SDM by providing high-quality information regarding different treatment options, their comparative outcomes, and the processes that lead to these outcome. 2 SDM has attracted considerable policy attention and is the preferred form of decision making by patients. [3] [4] [5] [6] [7] [8] Studies show consistent evidence that the practice of SDM is associated with increased patient satisfaction with treatment outcomes and perception of personal control, reduced decisional conflict, greater trust in providers, and better self-management and adherence to treatment for complex chronic conditions, such as diabetes and depression. [9] [10] [11] While evidence suggests that SDM improves clinical decision making, it has not been widely adopted in clinical practice, possibly because it relies on robust information exchange and conversation between the patient and clinician in a setting of growing time constraints. 1, 12 Patients often perceive their clinicians as overburdened and feel reserved about asking additional questions or engaging in more detailed conversation. 13 The limited amount of time that patients have with clinicians may make it necessary for patients to prepare for visits at home to get the most out of the SDM process.
Giving patients access to their clinical notes is one method of ensuring they have the information needed to participate effectively in SDM. OpenNotes is a national initiative that promotes the sharing of clinicians' notes, generally via online patient portals. The initiative started in 2010, and over 25 million patients have access to their notes. 14, 15 Prior studies suggest that access to clinicians' notes increases patient engagement, makes patients more prepared for visits, and helps them understand their medical conditions and remember the plan of care. [16] [17] [18] Research has also shown that many clinician concerns expressed prior to OpenNotes implementation about time burdens, workflow interruption, and the potential for negative patient consequences were unfounded. Among key benefits reported by clinicians were improved physicianpatient relationships facilitated by better communication, trust, and transparency. 16 Based on this prior work, we hypothesized that patients who read more clinicians' notes would report greater SDM. Using the validated CollaboRATE instrument for SDM, we assessed the proportion of patients with top-box CollaboRATE scores (27 total or 9 on each item) by the number of clinicians' notes they read.
METHODS

Survey design
The OpenNotes team conducted the study at a large adult care institution in Boston, Massachusetts. The survey focused on measuring the potential implications of OpenNotes on care quality and safety. The survey included questions that measured how many notes a patient read in the previous 12 months, his/her experience with clinicians, perceived risk and benefits of OpenNotes, and measures of patient satisfaction and SDM. To measure the outcome of interest, which was perceived SDM, the survey included the three-item CollaboRATE scale, which measures a patient's experience with SDM. CollaboRATE has been shown to perform well across a variety of patient demographics and is ideal for outpatient clinical settings. 19 
Survey sample
Our survey sample consisted of a simple random sample of 31 049 patients. For patients to be eligible, they were required to meet the following criteria in the 12 months prior to the survey field period:
1. Had logged into their respective patient portal accounts at least once. 2. Had at least one clinician note available for viewing on their patient portal.
Patients invited to complete the survey received care and had access to clinicians' notes from a wide variety of services offered at the study site. OpenNotes has been implemented across nearly all ambulatory clinics at the study site starting in 2013 with few clinics choosing to opt out of the practice.
Field procedure
We sent invitations to participate in the survey through the patient portal. Patients received up to two reminder invitations at week intervals if they had not completed the survey. Respondents were entered into a raffle to win one of 10 iPads as an incentive to complete the survey. Data were collected between June 2, 2016, and September, 20, 2016. This study was approved by the site's Institutional Review Board (protocol # 2016P000045). Patients were informed that consent to participate in the study was implied by responding to the survey. The IRB protocol for this study specified the review of limited administrative information on patients including nonrespondents. We were able to use this administrative data to compare survey respondents to non-respondents.
Independent measures
Our primary independent variable was the number of clinicians' notes read by patients. Respondents were shown a screenshot of the location on the patient portal where notes can be accessed. They were then asked to report the number of notes they had read on their patient portals in the 12 months before filling out our survey. We classified patients into three categories of exposure to notes: 1) never read a note or read a note more than 12 months ago, 2) read 1-3 notes in the past 12 months, and 3) read 4þ notes in the past 12 months. This classification was based on a combination of clinical relevance and the distribution of the data. We wanted to utilize those who read no notes in the previous 12 months as a reference population. The number of patients reporting reading 1 note was relatively small and as a result, they were grouped with patients who reported reading 2-3 notes. Reading 4þ notes was the highest number of notes read that a patient could report, so we chose to keep them in their own category. Other independent variables included patient race, age, sex, preferred language, education, and the total number of ambulatory healthcare visits.
Dependent measure
The CollaboRATE scale consists of three items that measure SDM across different domains including understanding of health issues, clinician receptiveness to patient priorities regarding health issues, and clinician receptiveness to patient priorities regarding treatment plans. Before completing the CollaboRATE scale, patients were instructed to think of the provider that they see most often. The instrument assesses each item on a 10-point scale ranging from 0 to 9. The CollaboRATE items can be analyzed individually, as an overall mean and as a sum. We chose our outcome to be top-box scores, 9 on a 0 to 9 scale on each item individually and a total score of 27 on the scale. Psychometric testing has shown that using top-box dichotomization with CollaboRATE as an outcome of interest maintains the internal consistency, face validity, and sensitivity to change of the instrument. 19 Also, the distribution of scores was highly right skewed, which limited our ability to use linear regression to model the data and calls for a more conservative threshold for identifying clinically meaningful SDM.
Sample validation
We included patient surveys with no missing data on the number of notes read and the CollaboRATE scale in our analytic sample. Our exclusion criteria resulted in an analytic sample of 6316 patient respondents ( Figure 1 ). To evaluate the representativeness of our sample, we compared administrative demographic and healthcare utilization data among all patients that were invited to participate but did not respond to that of all patients who responded. We used the chi-square test to compare distributions of race, insurance status, gender, and education. We also compared measures of central tendency between respondents and non-respondents on age, hospitalizations, and ambulatory visits using student's t test and the MannWhitney U test.
Association between note reading and experience of SDM
We conducted a bivariate analysis of the association between note reading and CollaboRATE responses and other patient factors that could conceptually be confounders in the association between note reading and SDM. We considered a factor to be a potential confounder if it was: 1) a clinically plausible confounder, 2) associated with note reading, and 3) associated with SDM. Our initial regression model included all potential confounders as covariates. We then eliminated covariates from the model if they were found to be non-significant. Note reading remained in the model as a fixed effect. All statistical analysis was performed in SAS 9.4 (SAS Institute Inc., Cary, NC, USA.). We estimated risk ratios for the likelihood of top-box CollaboRATE scores comparing those who read notes to those who did not, using log-binomial regression. 20 Our final model included the number of ambulatory visits in the past 12 months, education, and general health. Figures 2 and 3 were created using R version 3.4.1.
RESULTS
Patient sample and note reading
Of the 31 049 patient portal accounts to which we sent invitations, 24 722 patients accessed their account during the study period, thereby receiving invitations. We received 6913 responses to the patient survey, representing a 28% response rate. Compared to nonrespondents, respondents were older (mean age of 56 vs. 51) more likely to be White (82% vs. 76%) and college educated (70% vs. 62%), and had more ambulatory visits on average in the 12 months prior to the study period (7.1 vs. 6.3). Note reading was common among respondents (Table 1 ). In the preceding 12 months, 54% (3405) of patients had read 4þ notes, 42% (2641) read 1-3 notes, and only 4% (270) of patients reported reading no notes. Demographics differed slightly according to the number of notes a patient read. Those who read 4þ notes were more likely to be White than those reading 1-3 notes, and those who read no notes (84% vs. 82% vs. 79%, respectively). Those who read 4þ notes were also older (mean age of 58 vs. 55 vs. 56), less likely to report their general health as "excellent or very good" (50% vs. 63% vs. 55%), and had more ambulatory visits in the past 12 months (median of 7 vs. 3 vs. 3) compared to those reading 1-3 notes or no notes, respectively (Table 1) .
Shared decision making
Overall, respondents reported a high degree of SDM. Between 50% and 61% of patients had a top-box total CollaboRATE score. Patients had top-box CollaboRATE scores with similar frequency for the three individual CollaboRATE items (Figure 2 ). Our regression analysis showed that the probability of top-box CollaboRATE scores was significantly associated with how many notes a patient reported reading after adjusting for education, number of ambulatory visits, and general health. Those who read 4þ notes were significantly more likely to have a top-box CollaboRATE score for all items when compared to those who read no notes. Those who read 4þ notes were 15% more likely to have top-box CollaboRATE scores for clinician effort in helping them understand health issues (RR: 1.15, 95%CI: 1.03-1.28, p ¼ .011), 15% more likely for clinicians listening to the things that matter most to them (RR: 1.15, 95%CI: 1.04-1.28, p ¼ .009), and 16% more likely for clinician effort in including them in the plan of care (RR: 1.16, 95%CI: 1.04-1.29, p ¼ .008).
As a summary measure, we also modeled the probability of having a top-box total CollaboRATE score. We found that those who read 4þ notes were 17% more likely to have a total score of 27 when compared to those who read no notes (RR: 1.17, 95%CI: 1.04-1.32, p ¼ .01). We did not find significant differences in the likelihood of top-box CollaboRATE scores when comparing those who read 1-3 notes to those who read no notes. See Figure 3 for all adjusted and unadjusted estimates.
DISCUSSION
Principal results
Our study was a cross-sectional survey of patients at an academic medical center in Boston, Massachusetts. The results support our hypothesis that patients who read more notes would report greater SDM. There are several aspects of the OpenNotes practice that may explain these findings. First, clinicians' notes are concrete records of clinical encounters and treatment plans that patients can examine at their convenience. Patients can review their notes for errors, prepare for upcoming visits, reconcile notes with their clinical experience, learn about their health conditions, and remember and execute care plans. 16, 17, 21 In this way, access to clinicians' notes can support the SDM model, which relies on efficient information exchange between clinicians and well-informed patients. Second, prior work suggests that in some instances OpenNotes can improve patient-clinician relationships and promote trust. 16, 17 Patients often discuss very personal issues with their providers. If patients do not feel fully comfortable or feel as though their opinions are not valued, they may be less inclined to engage in the meaningful conversations needed for effective SDM. 13 Of course, it is possible that patients may be offended or confused by something in the note, which may create a barrier to patient-clinician communication. However, surveys suggest this rarely happens. 16 Last, OpenNotes aligns with the ethical foundation of SDM, which seeks to preserve patient autonomy through equity between patients and clinicians in the healthcare setting. OpenNotes gives patients insight into the clinician thought process and greater control over their medical records. For example, a recent study found that patients are willing and able to detect errors in their notes, which in some cases led to amendments in their medical records. 17 The relationship between what is required by the SDM process and the transparency OpenNotes provides helps us understand our results and gives us an example of how some of the benefits of OpenNotes could translate into beneficial clinical behaviors.
We saw a threshold effect in the number of notes a patient may need to read to derive the strongest SDM-related benefits from OpenNotes. It is unclear why we saw a significant association when using those who read 4þ notes as a comparison group and not when using those who read 1-3 notes as a comparison group. Because access to clinicians' notes is relatively new, patients may need to familiarize themselves with their structure and contents before finding them useful in a clinical context. It is also possible that OpenNotes users who are managing complex conditions may have more developed relationships with their providers and may be reading more notes because they have a greater number to read. We attempted to adjust for this potential source of confounding in our regression model, which contained both numbers of ambulatory visits and general health status. Future studies should explore this question further and look at the SDM benefits of OpenNotes in the context of specific clinical situations.
Our study is one of the largest sample populations to be administered on the CollaboRATE scale and contributes significantly to normative data on the tool. 19, 22 To our knowledge, the only larger sample was published in a study by Forcino et al in 2017, which reported between 68% and 86% of patients with top-box Collabo-RATE scores in a primary care setting. 23 In contrast, patients in our study had lower CollaboRATE scores (between 50% and 61%). This may be explained by the fact that we did not limit the context of our survey to primary care. This work also expands on conceptual models and research linking patient EMR access with SDM. 24, 25 Last, this is the first OpenNotes study to examine the association between note reading and SDM as measured by a psychometrically validated scale. Our results and discussion can help to address questions about the association between sharing clinicians' notes and SDM. 26 
Limitations
There are several limitations to our study. Our response rate was modest but on par with similar surveys distributed through patient portal accounts. 22, 23 Resource limitations and institutional policies prevented patient outreach beyond reminder invitations. Further outreach and greater incentives may be needed to improve response rates in these types of surveys. There were some demographic differences between those who responded to our survey and those who were invited but did not respond, suggesting the potential for nonresponse bias. Although we made an attempt to adjust for this bias in our model, respondents were older, sicker, and more educated than non-respondents. These demographic factors were associated with note reading habits, and those patients who are sicker may report more SDM by virtue of their engagement in the healthcare system. Residual bias in this form could have led to an overestimate of the association between SDM and note reading. The demographics of our sample also affect the generalizability of our findings. If accessing clinicians' notes does act as a form of patient empowerment in clinical interactions, then studying this relationship among those most vulnerable is a priority. Another limitation of this study is the lack of specificity in the assessment of patient exposure to notes. Our measure of self-reported note reading had the merit of directing patients to recall a specific instance when they had accessed their notes online and visual prompting to where notes are found on the portal. However, patients may have confused a clinician's note with other types of records available on the portal. Ultimately, we decided that the strengths of using self-reported data outweighed the shortcomings. The alternative was data limited to an indicator of whether or not a patient clicked on the link leading to the clinician's note. While this helps distinguish notes from other types of records available on the portal, patients could have merely clicked on the link and not taken the time to read through the note. As a result, patients may not recall the content of the note and its impact. The content of clinicians' notes can also vary greatly depending on the source. While patients were asked to think about the provider they saw most often, there was no distinction between primary care or specialty notes in our study, which could differ greatly in content and interpretability to patients. More detailed exposure assessment of note reading may reveal benefits that cannot be detected when measuring generalized note reading and patient outcomes. Our study was also cross-sectional, allowing us to make inferences only on the association between note reading and SDM rather than any causal relationship between the two. Future studies that incorporate longitudinal design will be needed to look more closely at this relationship.
CONCLUSION
Our study showed some evidence that there is a positive association between patients reading clinicians' notes and perceived SDM, even after adjusting for education, general health, and number of ambulatory visits. SDM is an important model of medical decision making that will likely grow in implementation in the coming years. Findings from this study highlight OpenNotes as a policy that institutions can implement as a facilitator of SDM and as a manifestation of their commitment to the value of patient autonomy and transparency.
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